Abstract: This paper accounts for the rapid growth of the service sector observed in India for the 1980-2005 period. A sectoral growth accounting exercise shows that total factor productivity (TFP) growth was the fastest for services; moreover this TFP increase was significant in accounting for the service sector value added growth. A growth model with agriculture, industry and services as three principal sectors is carefully calibrated to Indian data using sectoral TFP growth rates as primary inputs. The model performs well in accounting for the evolution of value added shares and the growth rates of these shares from 
Introduction
An empirical comparison of the historical growth experiences of contemporary developed countries with the current growth experiences of some fast growing contemporary developing nations reveals some significant differences in their growth patterns. For most industrialized nations, such as United Kingdom, France and the United States, historical data show that at low levels of per capita income, the agricultural sector dominated the composition of output and employment. As these nations embarked on a path of rapid and sustained economic growth, resources were transferred from the agricultural sector to the manufacturing and service sectors. Only when the economy matured and reached the status of a high-income nation did the role of the service sector become more dominant. Today, for some low income, rapid growing industrializing nations, this process of sectoral reallocation of economic activity, also known as structural transformation or structural change, looks different. In these countries, even at low levels of per capita income, the service sector accounts for a significant amount of the economy's output as measured by its share in Gross Domestic Product (GDP). Moreover, in these economies the share of services in GDP has been increasing at a rapid rate, much greater than the corresponding growth rate witnessed by the service sector in the GDP of contemporary developed economies when they were at equivalent stages of development. In some of the low-income economies in the present day, the role of the service sector has become more prominent at relatively early stages of economic development. This paper accounts for the rapid growth of the service sector in one of today's low-income, fast growing, developing economies-India, and investigates the factors driving this services-led growth in the economy. counterpart when the U.S. was at an equivalent stage of development.
The objective of this paper is to explain the rapid growth of value added in the service sector in India and to examine the factors driving this services-led growth in the economy for the period 1980-2005. With this objective in mind, I develop a three-sector general equilibrium model consisting of agriculture, industry and services. Output in each sector is produced using capital, labor and land (in agriculture). The production function in each sector is assumed to be a Cobb-Douglas and I allow for different values of capital and labor shares, as well as different growth rates of total factor productivity (TFP) across the sectors.
There is a representative agent which has homothetic preferences defined over goods of the three sectors. Using sectoral data, I calculate sector specific TFP growth rates which are fed exogenously into the model with the objective of examining the model's performance 1 These data are obtained from Weiss and Gallman (1969) ; they report data for every ten years starting from 1839 to 1899.
with respect to the evolution of sectoral value added shares over the 25-year period. The results indicate that the model can closely track the time paths and also match the growth of sectoral value added shares for the sample period. Using this as a baseline model, I
conduct a quantitative experiment to highlight the importance of increase in service sector TFP during the 1991-2005 period. The results of this exercise reveal that the performance of the model improves significantly when the post-1991 increase in service sector TFP growth is accounted for. I argue that following economic liberalization in 1991, it was the inception of market-based liberalization policies in services which resulted in significant productivity improvement in this sector.
The model is closest in spirit to Acemoglu and Guerrieri (2008) , as it uses a combination of differences in factor intensities and differential exogenous TFP growth across sectors to generate non-balanced growth and structural change across sectors. If I allow for factor intensities to be equal across sectors and assume away the presence of a fixed factor, the model collapses to Ngai and Pissarides (2007) . The main contribution of my work is empirical: I use sectoral data to calibrate factor shares and measure TFP growth rates. Using these differential productivity growth rates as primary inputs, I am able to explain the source of value added increase in Indian services, which becomes more significant after economic liberalization in 1991.
The limitation of the model is seen in it's predictions of the employment levels in the three sectors. While the direction of the trends of sectoral employment are captured well by the model, a simple exercise tries to correct for the model's failure to replicate the level of the employment shares. Specifically, in section 10, one of the assumptions of the baseline model-equal wages across sectors-is relaxed. Here, by allowing for wages in the industrial and service sectors to be higher than in agriculture, I find that the model's fit of sectoral employment shares to the data for the given period improves significantly.
The next section elaborates on an empirical exercise conducted to identify a broader set of low income, fast growing, service driven economies. This exercise highlights why I choose India and calibrate the model using Indian data. Among 42 countries identified by the World Bank as being low-income in 1980, 11 witnessed annual average growth rates of GDP per capita in excess of 2 percent during 1980 to 2004 and substantial reductions in the size of their agricultural sector. Of these fast growing, low income countries, I find that four of them experienced GDP growth dominated by growth of value added in the service sector, rather than by growth in the industrial sector as typifies historical evidence on structural transformation from industrialized countries. India serves as a strong representative of this services-led growth group.
The rest of the paper is organized as follows: the next section conducts the empirical exercise described in the previous paragraph. Section 3 contains the empirical facts about sectoral output and sectoral employment in the Indian economy. The growth accounting exercise is explained in section 4. Sections 5, 6 and 7 discuss the model, the calibration procedure and the results, respectively. The experiment conducted to assess the effect of increased TFP growth following economic liberalization in 1991 is described in section 8.
Section 9 presents the different hypotheses offered to account for the rapid growth in the share of service's output in the Indian economy. Section 10 discusses a version of the model in which the assumption of equal wages is relaxed. The last section concludes.
Identifying Services-led Growth
In this section, I conduct an empirical exercise to identify the set of low-income, rapid The average growth rate for the entire sample is 0.51 percent, owing to a large number of countries which witnessed negative growth rates during this time period. Amongst these countries, 17 countries experienced negative growth rates, while 11 countries grew at an average rate of 0-1 percent and three countries witnessed growth rates between 1-2 percent.
My interest lies in choosing the rapidly growing countries which witnessed average annual growth rates of GDP per capita in excess of 2 percent which was the secular growth rate of the U.S. economy in the twentieth century 3 . The U.S. economy was the industrial leader throughout the twentieth century, and hence the growth performance of the rapid growers is measured relative to the U.S. economy. I call these 11 countries Rapid Growers. These 2 In 2004, The World Bank defined a low-income country as a country which had a level of Gross National Income per capita less than 825 real US dollars.
3 Following Kehoe and Prescott (2002) ; they calculate the average growth rate of output per working-age person in the U.S.
economy to be 2 percent in the twentieth century.
countries include China, Thailand, Bhutan, India, Indonesia, Sri Lanka, Chad, Lesotho, Pakistan, Bangladesh and Nepal.
Next, I examine the performance of the three sectors, agriculture, industry and services, in contributing to aggregate growth of output in these economies. It is well recognized that as an economy grows and witnesses structural transformation, growth proceeds at an uneven rate from sector to sector. Following Syrquin (1988) , I examine the relation between aggregate and sectoral growth by differentiating with respect to time the definition of aggregate output, V = V i and expressing the result in growth terms:
where g V and g V i are the growth rates of V and V i at date t, respectively, and the weights are sectoral output shares at date t, ρ i = V i /V . The above equation expresses the contribution of each sector to aggregate GDP growth measured in terms of the average share of total GDP accounted by this sector, weighted by the growth rate of GDP in this sector.
For each of the 11 Rapid Growers, I decompose the growth rate of aggregate GDP using growth rates of sectoral value added and shares of the sectoral value added in GDP.
Following this decomposition, I identify those low income, fast growing, countries which have witnessed service-sector driven growth. Specifically, in these economies, the service sector has made the highest average contribution to aggregate growth during the 1980-2004 period. I call them service sector dominated countries. This set of countries includes India, Sri Lanka, Pakistan and Bangladesh. Amongst all these service-sector led countries, India witnessed the most rapid growth in GDP and in GDP per capita during the sample period. While the value added data show significant growth in the share of services in aggregate output, the share of employment in this sector is relatively small 4 . This observation where services account for a significant share in aggregate output, but a relatively smaller share in aggregate employment has been termed as 'jobless' growth in services (Bhattacharya and Sakthivel (2004) , Banga (2006) ). The trends in the share of employment in services and in the other two sectors are presented in figure 3 .
Sectoral Data Facts
The sectoral employment graph reveals that reallocation of employment out of agriculture and into industry and services has been slow. Even by 2005, the share of employment in agriculture was still high, at 52 percent, whereas in industry and services, it was 19 and 29 percent, respectively. Clearly, the shares of sectoral employment are very different from the shares of sectoral value added. Some authors have tried to rationalize the slow movement of labor from agriculture into industry and services in India. Panagariya (2006) discusses how the growth of unskilled labor in the organized sector has been slow due to stringent labor regulations. He argues that the formal sector in India has witnessed increasing wages and has a lot of potential to absorb unskilled labor. In India, employment in the informal sector has been rising. However, since the wage differential between the non-agricultural informal sectors and the agricultural sector (which is predominantly informal in nature) is not very large, there does not exist a big enough incentive for labor to move out of agriculture and into industry and services. Moreover, inter-state migration has been extremely slow in India due to linguistic differences and lack of social protections such as mutual insurance provided to members of the same sub-caste networks, making it dangerous to travel outside the reach of one's social network (Munshi and Rosenzweig (2004) ). Additionally, Banerjee served as a barrier to migration. Since most of the industrial and service firms are located in urban areas in India, the slow rural-urban migration has some merit in explaining the slow movement of labor across the sectors.
In sum, India's structural transformation is characterized by fast reallocation of value added shares, but a much slower reallocation of employment, across the three sectors.
4 Growth Accounting The production function in each sector is assumed to be Cobb-Douglas with constant returns to scale. In particular, the function is described by
where Y j , K j , N j and A j are the output, capital stock, labor and TFP in sector j = {i, s} respectively. ν j and 1−ν j represent the share of rental payments to capital and share of wage payments to labor in the total income of sector j = {i, s} respectively. The methodology of constructing factor shares is described below. Then the growth rate of the total factor 5 The correlation for each of the sectors is about +0.99.
For the three sectors, using gross output data and a Cobb-Douglas production function with numerical values of factor shares as described here, and the share of intermediate inputs in gross output being calibrated from input-output tables, I find that average annual growth of TFP in agriculture, industry and services was 0.5%, 0.6%&1.4%, respectively during 2000-2005. productivity growth in sector j = {i, s} can be estimated as
The agricultural production function has an additional input of land (L a ). The production function is accordingly modified as
and therefore the growth rate is given by:
where ν a , γ a , (1 − ν a − γ a ) are the shares of capital income, rental income from land and labor income respectively.
Data
In order to conduct growth accounting, data are collected for the three sectors for the Capital Stock: The capital stock series for each of the three sectors are constructed using the Perpetual Inventory Method (PIM), where investment is measured using the gross 6 Detailed description of methodology on how these data are constructed can be provided upon request. India reports real fixed capital formation series. The depreciation rate is assumed to be constant at 5 percent each year. All sectoral capital stock data are measured in constant 1994 Indian Rupees and are obtained from the CSO of India.
Employment: India does not report data on the number of labor hours worked in each sector. Hence, I measure employment as the number of people working in each sector.
Sectoral employment numbers are calculated using the definition of employment on a current daily status (cds) basis 7 . These data are constructed with the help of annualized growth rates of sectoral employment reported by Gupta (2002) .
Land: An estimate of land used in the agricultural sector is needed. Data series on gross sown area are used for this purpose. Gross sown area is defined as the sum of area covered by all individual crops including the area sown under crops more than once during a given year. It is also referred to as gross cropped area. These data are obtained from Business Beacon, Centre for Monitoring Indian Economy (CMIE) 8 .
Factor Income Shares: I follow Gollin (2002) Surplus of private unincorporated enterprises (OSPUE). Then, using the second adjustment method followed by Gollin, 9 I compute labor income shares for different sub-sectors. Using the share of each sub-sector's output in the output of the agricultural, industrial and service sectors as weights, I construct weighted labor shares for these three sectors. The share of capital income in the industrial and service sectors is deduced as a residual. The share of rental income from land in agricultural income is taken to be 0.2 (average over the period 1980-1999) as reported by Sivasubramonian (2004) . Consequently, the labor and capital shares are rescaled to sum to 1 minus the share of land.
I also conduct a sensitivity analysis of the growth accounting results by using two 7 Details of the cds approach are provided in the data appendix.
8 Note that this is incomplete -land is also used for cattle and large animals etc. but no estimates of these data are available.
Not accounting for these in land estimates probably overestimates TFP growth in agriculture. alternate sets of factor shares. The first set consists of sectoral labor shares computed using Global Trade Analysis Project (GTAP) data, as reported by Roe (2008) . The second set assigns the standard value of one-third as the share of capital income and treats the residual as the share of labor income in the industrial and service sectors. For the agricultural sector, the capital income and labor income shares of one-third and two-thirds, are rescaled so that they sum to 1 minus the share of land, where the share of land is taken as 0.2. Table 1 reports the decomposition of average annual growth in real value added due to change in capital, labor, land and TFP in each sector. These results have been obtained using 'baseline' factor shares, calibrated as described in the previous section. I refer to these as 'baseline' results.
Results
For the agricultural sector, the labor income share is 0.58, the share of land is 0. Following TFP, the contribution of labor was next largest at 29 percent, followed by capital which accounted for about 16 percent. Land made a small contribution of about 3 percent.
In the post-liberalization period, growth in real value added decreased to about 2.5 percent, and therefore the percentage contribution of TFP increased to account for 69 percent of real value added growth. Capital and labor accounted for 21 and 9 percent of growth, respectively, whereas the contribution of land was small at about 0.6 percent.
With respect to the industrial sector, the calibrated capital and labor shares are 0.51 and 0.49, respectively. Real value added in industry grew at 6.25 percent during the entire 1980-2005 period. The contribution of capital was the largest and measured about 53 percent.
while labor was about 25 percent. TFP in industry made a smaller contribution of 21 percent during this period. In the pre-liberalization period, real value added was growing at 6.78 percent, to which capital made a significant contribution of 56 percent. The contribution made by labor was 31 percent, followed by TFP which accounted for only 13 percent. In the post-liberalization period, 1991-2005, growth of industrial real value added slowed to 5.77 percent. Again, the contribution of capital was largest, accounting for about 52 percent, followed by labor which made a contribution of 22 percent. In this period, the contribution of TFP increased to account for about 25 percent of real value added growth in this sector.
For the service sector, the shares of capital and labor income are calculated to be 0.37 estimates of TFP growth rates in agriculture, industry and services are 1.1, 1 and 2.9 percent respectively. Their estimates differ slightly from mine and could be because they do not calibrate factor shares using data; instead they assume certain values for sectoral factor shares. In agriculture they use 0.5, 0.25, and 0.25 for labor, capital and land respectively.
In industry and services they assume the share of capital and labor to be 0.4 and 0.6 respectively. In their accounting exercise, they have an additional factor input -human capital, as measured by schooling, in each sector. In spite of this additional input, my estimates of TFP growth rates are similar to their numbers, suggesting that education has not played a significant role in contributing to the growth of sectoral real value added 10 .
From Table 1 period. This is a striking result because, in contrast, measures of service's TFP growth are low in advanced economies, especially when compared to the TFP growth in the industrial sector in the data from most countries. Echevarria (1997) reports sectoral TFP growth rates for 14 OECD countries for the 1970-85 period. In all countries, measured TFP growth in services is lower than in industry. Moreover, in the Indian case the finding of high TFP growth in services does not depend on the factor shares. I report results using two other sets of factor shares in the appendix. Table 2 reports the results using the GTAP computed sectoral factor shares, and Table 3 presents the results using capital share values of one-third in the sectors. These results validate the finding that among the three sectors, TFP growth is highest in the service sector for the entire sample period, especially due to the high growth observed in the post-liberalization period.
Model

Technology
I develop a three-sector dynamic general equilibrium model in which an infinitelylived representative household owns land, labor and capital and is endowed with one unit of productive time. Therefore, the model is set up in terms of per capita quantities. Time is discrete and is indexed by t = 0, 1, ...∞.
There are three sectors in the economy: agriculture, industry and services. In each sector, the production function exhibits constant returns to scale and is assumed to be Cobb-Douglas in form. The agricultural good is produced using capital k a , land l a , and labor n a as inputs; the industrial good and the service good are produced using capital and labor, (k i , n i ), (k s , n s ), respectively. θ and γ are the shares of capital and land in agricultural output, α and φ are the capital shares in industrial and service's output, respectively.
Firms in each sector are assumed to behave competitively. In each period, they rent capital, labor and land from the representative agent at rates, r k , w and R l , respectively.
The firm in the agricultural sector solves max {kat,nat,lat}
In the industrial sector, the firm solves
In the service sector, the firm solves max {kst,nst}
where b jt and p jt are the levels of TFP and price respectively, in sector j = {a, i, s}. Note that p it = 1 since the industrial good is the numeraire.
There are three market clearing conditions for produced goods:
The market clearing conditions for agricultural and service goods imply that output produced in these sectors is consumed. The industrial good can either be consumed or it can be used for investment, where δ > 0 is the constant rate of depreciation 11 .
There are also three market clearing conditions for primary inputs:
where labor supply per capita and the supply of land per capita, are each normalized to unity 12 .
11 Indian investment data shows that the majority of aggregate investment takes place in the industrial sector, and that the share of industrial investment in aggregate investment has been rising, while the corresponding share in the service sector has been decreasing. Hence I abstract away from including capital formation in the service sector. 12 In the data, stock of agricultural land is virtually fixed and increases by less than 4 percent over the 23-year time interval.
In comparison, agricultural capital grows by 82 percent, and labor grows by more than 100 percent.
Preferences
There is an infinitely-lived representative household endowed with one unit of time in each period. The lifetime utility function for the household is given by
where c j is the consumption of good j (j = a, i, s) in period t and β is the discount factor.
The per period utility function is given by
(1/ǫ) with ǫ < 1 and ω j=a,i,s = 1. Thus, the elasticity of substitution between c a , c i and c s is
given by
The representative household faces the following maximization problem in each period
subject to
with k 0 given.
Competitive Equilibrium
Given k 0 , an equilibrium is defined as a sequence of real prices {r kt , R lt , w t , p at , p st } ∞ t=0
and allocations {k at+1 , k it+1 , k st+1 , n at , n it , n st , c at , c it , c st , l at } ∞ t=0 such that 1. Given prices, the sequence {c at , c it , c st , n at , n it , n st , k t+1 } ∞ t=0 solves the household's maximization problem; 2. Given prices, the sequence {k at , k it , k st , n at , n it , n st , l at } ∞ t=0 solves the firms' maximization problem; 3. The markets for primary inputs and final goods clear.
Model of Non-Balanced Growth with Structural Change
The model presented above is a three-sector growth model which depicts non-balanced growth and structural change. A brief discussion of these two characteristics follows.
The process of structural change has been studied by previous authors using two classes of models. The first class of models focus on the demand side reasons for structural change.
These models use non-homotheticities in preferences and neutral technological change across sectors. The intuition is that if income elasticities of demand are not unitary, then as economies grow richer, reallocation of resources across sectors occurs due to differences in the marginal rate of substitution between goods. Examples of these models are Echevarria (1997) and Kongsamut, Rebelo and Xie (2001) . The second class of models focus on the supply side reasons for structural change and emphasize that differential productivity growth across sectors can generate structural transformation even with homothetic preferences. This is done by assuming that the elasticity of substitution between goods is different from unity, and authors like Baumol (1967) This paper would fall into the second class of models, since it is a sectoral growth model capturing structural change using a combination of differences in factor intensities and differential TFP growth 13 . Acemoglu and Guerrieri (2008) present a two-sector growth model and explain how non-balanced growth can occur in the presence of differential capital intensities and differential TFP growth across two sectors. They calibrate the model to U.S. data and estimate a value for the elasticity of substitution parameter from the data. Their estimation results in an elasticity value lesser than one implying that the two sectors are complements. They further show that the elasticity of substitution between products will be less than one, if and only if the elasticity of substitution between labor and capital is less than one. The converse applies when elasticity of substitution is greater than one.
The elasticity of substitution parameter plays an important role in generating structural 13 It is important to note that in India's case, the high income elasticity of demand for services (and thus use of non-homothetic preferences) is empirically implausible; I elaborate on this point in section 8. The second characteristic of the model is non-balanced growth which exists due to differences in factor intensities and presence of a fixed factor (land) in one sector-agriculture.
The equations of motion for the state variable (aggregate capital to labor ratio k) and the control variable (aggregate per capita consumption c) of the aggregate economy are
In this economy, non-balanced growth is characterized by aggregate output, aggregate consumption and aggregate capital to labor ratio, growing at different rates. Notably, if the values of factor shares are equal across the sectors, and no fixed factor is used in agriculture, then this model exhibits a balanced growth path. This is the case discussed in Ngai and
Pissarides (2007) where there exists a saddlepath equilibrium and stationary solutions for the aggregate consumption and the aggregate capital to labor ratio. The elasticity of substitution parameter ǫ and utility weights ω a , ω i and ω s are obtained through a regression equation, similar to the procedure followed by Acemoglu and Guerrieri (2008 . A similar regression using real and nominal value added data of services and industry, along with investment data (in the industrial sector, consumption +investment = output )
is used to obtain a value of
. Since the utility weights sum to 1, the individual values for these weights are determined. Once the elasticity of substitution and the utility weights are known, I solve for the levels of initial TFP in the three sectors using the same equations as specified above, and assuming they hold true for t = 1. These TFP levels in the initial period -b a0 , b i0 , b s0 can be best be determined up to a scale factor. Setting the value of b i0 to 1 in the initial period, I obtain b i0 and b s0 by ensuring that the ratio of the share of agricultural to services output and that of the share of industrial to services output as implied by the model is equivalent to what is seen in the data for 1980.
The parameter values are presented in Table 4 .
Results
The trends in sectoral output shares implied by the model and those observed in the data are presented in Figure 5 . With respect to value added in the three sectors, the model tracks the data closely and can capture the declining share of agricultural output, the increasing share of industry and the rapidly growing share of services in aggregate GDP throughout the sample period.
Sectoral employment share trends are displayed in Figure 6 . While the model can replicate the trend in the share of industrial employment, it overpredicts the level of employment share in services at the expense of agriculture and underestimates the level of employment in agriculture. That is to say, the model predicts agricultural employment share to be much lower in 1980 than what is observed in the data and also implies a faster movement of labor out from this sector when compared to the trend seen in the data. With respect to service's employment share, the model overpredicts the level of the shares over the entire period, although it captures the trend of increasing employment shares in this sector; predicts the growth rate of this increase to be similar to what is observed in the data. The inability of the model to capture the correct level of employment shares in the agricultural and service sector over the sample period can be explained as follows.
The model implies that the shares of sectoral output and shares of sectoral employment are similar in magnitude. This is a feature of the Cobb-Douglas production function and is hard wired in the model, given that the production parameters are those as obtained from the growth accounting exercise. Define A as output share in agriculture, I as output share in industry and S as output share in services. Then it can be shown that
The above equations imply the following: in the extreme case, if the values of capital (or labor) shares in the three sectors are numerically close to each other, then the behavior of sectoral output and employment mimic each other. In this paper the capital shares have been calibrated from the data and have similar numerical values across sectors 15 ; hence the level and the growth rate of sectoral output measure closely to the level and the growth rate of sectoral employment. Since my objective is to evaluate the effect of policy reforms following liberalization on sectoral output, particularly for services, the model's inability to match the sectoral employment levels and growth rates, though discernible, remains a non-issue. In section 10 of the paper, I present a version of the model in which wages are higher in industry and services than in agriculture. The idea is to examine whether this modification improves the ability of the model to capture the sectoral employment shares.
To gain further insight into the performance of the model, I calculate the average annual growth rates of the shares of output and employment in each of the three sectors for the given period. The growth rates implied by the model and those calculated from the data are displayed in Table 5 . The model implies that the share of agricultural output declined at an average annual rate of 2.3 percent. The growth rate calculated from the data is about 2.2 percent, therefore the model comes very close to matching the data. With respect to the share of industrial output, the model implies a growth of 0.1 percent, which is lower than the growth of 0.3 percent seen in the data. For the service sector, the model indicates that the share of this sector in total output increases at an average annual rate of 1.4 percent. This share grows at an average annual rate of 1.3 percent in the data, and therefore the model does a good job here.
With respect to employment share in the service sector we observe that the model predicts perfectly the growth seen in the data -of 1.4 percent. In the other two sectors, the model's predictions for the growth in these shares are similar to the growth in sectoral output shares. The reason for this has been discussed above. Therefore in the industrial sector, while the data implies the share of employment to be growing at a rate of 1.1 percent, the model suggests this to be much lower at 0.1 percent. In the agricultural sector, the model predicts the share of employment to decline at a much faster rate of 2.3 percent, whereas, in the data, the movement of labor is slower at 0.9 percent.
Effect of Liberalization
The growth accounting results indicate that there was a rapid increase in service sector TFP in the post-liberalization period in India. Table 6 reproduces the pre-and post-liberalization sectoral TFP growth rates obtained from the growth accounting exercise.
These results show that there was a rapid increase in service's TFP from 2.68 percent before liberalization to 3.85 percent following it. In the agricultural sector, TFP growth slowed In the absence of the TFP growth rate increase after liberalization, the share of service sector output increases at a rate of 0.9 percent. The corresponding growth in service sector output share when I allow for TFP growth rate to increase following liberalization, is about 2.2 percent in the model, and about 1.7 percent in the data. Without the increase in TFP following liberalization, the model can account for only one-half of the growth in the share of service sector output. This low growth in the output share of services in scenario 2 is due to slower resource reallocation from agriculture to services, as compared to the scenario in which TFP growth is allowed to increase after liberalization. When only the pre-liberalization TFP growth rates are used, the difference in sectoral TFP growth rates, which is the principal factor guiding the reallocation of resources across sectors, becomes relatively smaller. As the sectoral differential between TFP growth rates becomes less potent, the difference between the price of the service good and the price of the agricultural good becomes smaller. Hence the household is less willing to substitute consuming the service good, thereby affecting the output demanded and hence produced in this sector.
GDP
A number of explanations have been offered to account for the rapid growth of the service sector share in Indian GDP after liberalization. In this section, I discuss each of the arguments and also present mine. I find that the liberalization policies adopted by India from 1991, and especially the deregulation and privatization of business and communications services, explain the improvement in service sector TFP and hence, the dominance of service sector activity in India's GDP growth.
Splintering: One 'supply-side explanation' discusses the role of splintering. Splintering involves switching to a more service-input intensive method of organizing production, which can arise as a result of increasing specialization as the economy matures. Gordon and Gupta (2004) use input-output coefficients for the 1989/1990-1993/94 period to measure the usage of services by agriculture and industry in the early 1990s. They find that splintering could have added only about one-fourth of one percentage point to annual services' value added growth during the early 1990s. Following an identical methodology, Singh (2006) uses input-output coefficients from the 1998-1999 data and finds that splintering makes no contribution to service's value added growth during the entire 1990-2000 period.
Demand: The 'demand-side explanation' argues that an increase in the share of service's output in GDP is due to rapid growth of final demand for services, resulting from a high income elasticity of demand for services. Gordon and Gupta (2004) find that this argument has little merit in the Indian case. They argue that prior to the 1990s, final consumption of services was growing at a lower rate than output of services and, after 1990, the two grew at roughly equivalent rates. Hence, the income elasticity argument could only hold if there was a behavioral change in the 1990s and there is no a priori reason to expect this to have occurred. Moreover, they reason that, if the demand-side explanation was true, the price of services relative to the overall price level in the economy should have increased. The Indian data reveal that this ratio actually decreased after 1991. Additionally, recent work by Falvey and Gemmell (1996) has tended to reject the income-elastic demand for services overall but confirm a wide range of income elasticity estimates (above and below unity) across different types of services. FDI in services: Gordon and Gupta (2004) and Singh (2006) discuss the role of FDI in the service sector, particularly its growth in the telecommunication sector after liberalization.
The channel through which FDI and foreign technology spills over to domestic firms deserves some merit as an explanation of enhancing productivity growth in this sector. However, while it is true that services-particularly telecommunications-have been attracting a large share of FDI, FDI inflow as a percentage of service sector GDP has been very small. The
Handbook of Industrial Policy and Statistics 2003-05 reports the FDI inflows statistics in various sub-sectors of the economy. Table 8 indicate that the average annual growth of education as a factor of production in the service sector is small at 0.4 percent and accounts for 14 percent of service's output growth. These authors also provide data from National Survey Sample Organisation (NSSO) in India about the educational attainment of Indian workers aged between 15 to 64 years. These data are presented in Table 9 below. A glance at the table reveals that the percentage of workers with graduate education is very small, 6 percent in 2004, suggesting that education cannot explain the increase in productivity and output gains in services. Verma (2011) also finds that human capital (schooling) does not have a significant impact on measured sectoral TFP growth rates.
Deregulation and Privatization: Prior to liberalization, the service sector had been subject to heavy government intervention. There was a conspicuous dominance of the public sector in the key sectors of insurance, banking and telecommunications.
Following liberalization, there was an active deregulation of some sectors, and entry of private firms was allowed in the service sector. Prior to 1991, insurance was a state monopoly. 
Difference in Wages
In this section, I present a simple extension of the model in which firms in the industrial and service sectors pay a higher wage to the worker than that paid in the agricultural sector.
The question in mind is that by allowing for wages to be different across sectors, can the model do a better job matching the levels of sectoral employment? The intuition is that by allowing for higher wages, firms in industry and services find it relatively more expensive to employ labor. Hence their demand for labor would decrease while that in agriculture would increase. This would improve the fit of the sectoral employment shares to the data.
The wage differential is introduced by assuming that the firms in industrial and service sectors pay a wage (1 + τ j ), j = {i, s} times higher than the wage paid in the agricultural sector during the entire time period (See Buera and Kaboski (2009) ). These firms now face the following problem max {k jt ,n jt } {y jt − r jt k jt − w t (1 + τ j )n jt } subject to
The budget constraint faced by the household is now
The structure of the rest of the economy remains the same as discussed in section 5. The parameter values as given in Table 4 
Conclusion
This paper accounts for the rapid growth of the service sector in one of today's low income, rapid growing countries -India. India serves as a good example of a service-driven economy, as is evident from the empirical exercise conducted. This empirical exercise reveals that, among a few low-income countries which have been growing at a rate higher than 2 percent per annum, economic growth in India has been heavily driven by its service sector. The first part of this paper discusses the trends of sectoral output shares, sectoral employment shares and sectoral TFPs observed in the Indian data and conducts a sectoral A number of questions can be raised on the basis of this study. Why has the output in the industrial sector grown modestly? Why did agricultural output and productivity decline following liberalization? These are all interesting issues and are left to be explored in future research.
1. Classification according to current daily status approach (cds): The activity pattern of people, particularly in the unorganized sector, is such that a person might be pursuing more than one activity during a week and sometimes even during a day. In the current daily status, up to two activity statuses were assigned to a person on each day of the reference week. The unit of classification was thus half day in the cds. In assigning the activity status on a day, a person was considered working for the entire day if he had worked four hours or more during the day. If he had worked one hour or more but less than four hours, he was considered working (employed) for half day and seeking/available for work (unemployed) or not available for work (not in labor force)
for the other half day, depending on whether he was seeking/available for work or not.
On the other hand, if a person was not engaged in any work even for one hour, but was seeking or available for work for four hours or more, he was considered unemployed for the entire day. If he was available for work for less than four hours only, he was considered unemployed for half of the day and not in labor force for the other half of the day. A person who neither had any work to do nor was available for work even for half of the day was considered not in the labor force for the entire day and was assigned one or two non-economic activity status codes. The aggregate of person days classified under the different activity categories for all the seven days gave the distribution of person days by activity category during an average week over the survey period of one year. The number in parenthesis is the % contribution of the factor to real value added growth. The number in parenthesis is the % contribution of the factor to real value added growth. The number in parenthesis is the % contribution of the factor to real value added growth. Shares of Sectoral Employment, 1980 Employment, -2005 
